of hunters to follow the same way of life? This is not to pose the "anachronistic question" (the term is Richard White's) of whether Indians were ecologists.5 But how a society or a group of peoples with a shared culture makes adjustments to live within the carrying capacity of its habitat is not only a valid historical question, it may be one of the most salient questions to ask about any culture. Historians of the Plains have differed about the long-term ecological sustainability of the Indians' use of bison, particularly after the Euro-American fur trade reached the West and the tribes began hunting bison under the influence of the market economy. The standard work, Frank Roe's The North American Bzlffalo, has generally carried the debate with the argument that there is "not a shred of evidence" to indicate that the horse Indians were out of balance with the bison herds.6 Using the new insights and methods of environmental history, it now appears possible systematically to analyze and revise our understanding of nineteenth-century history on the Great Plains. Such an approach promises to resolve some of the major questions. It can advance our understanding of when bison declined in numbers and of the intertwining roles that Indian policies -migrations, diplomacy, trade, and use of natural resources-and the growing pressures of external stimuli played in that decline. The answers are complex and offer a revision of both Plains history and western Indian ecological history.
Working our way through to them requires some digression into the large historical forces that shaped the Southern Plains over the last hundred centuries. The perspective of the longzle dzlre'e is essential to environmental history. What transpired on the Great Plains from 1800 to 1850 is not comprehensible without taking into account the effect of the Pleistocene extinctions of ten thousand years ago, or the cycle of droughts that determined the carrying capacity for animals on the grasslands. Shallower in time than these forces but just as important to the problem are factors that stemmed from the arrival of Europeans in the New World. Trade was an ancient part of the cultural landscape of America, but the Europeans altered the patterns, the goods, and the intensity of trade. And the introduction of horses and horse culture accomplished a technological revolution for the Great Plains. The horse was the chief catalyst of an ongoing remaking of the tribal map of western America, as native American groups moved onto the Plains and incessantly shifted their ranges and alliances in response to a world where accelerating change seemed almost the only constant.
At the beginning of the nineteenth century, the dominant groups on the Southern Plains were the two major divisions of the Comanches: the Texas 
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Comanches, primarily Kotsotekas, and the great New Mexico division, spread across the country from the Llano Estacado Escarpment west to the foothills of the Sangre de Cristo Mountains, and composed of Yamparika and Jupe bands that only recently had replaced the Apaches on the High Plains. The Comanches' drive to the south from their original homelands in what is now southwestern Wyoming and northwestern Colorado was a part of the original tribal adjustments to the coming of horse technology to the Great Plains. There is reason to believe that the Eastern Shoshones, from whom the Comanches were derived before achieving a different identity on the Southern Plains, were one of the first intermountain tribes of historic times to push onto the Plains. Perhaps as early as 1500 the proto-Comanches were hunting bison and using dog power to haul their mountain-adapted four-pole tipis east of the Laramie Mountains. Evidently they moved in response to a wetter time on the Central Plains and the larger bison concentrations there.' These early Shoshonean hunters may not have spent more than three or four generations among the thronging Plains bison herds, for by the late seventeenth century they had been pushed back into the mountains and the sagebrush deserts by tribes newly armed with European guns moving westward from the region around the Great Lakes. If so, they were among a complex of tribes southwest of the lakes that over the next two centuries would be displaced by a massive Siouan drive to the west, an imperial expansion for domination of the prize buffalo range of the Northern Plains, and a wedge that sent ripples of tribal displacement across the Plains.8
Among the historic tribes, the people who became Comanches thus may have shared with the Apaches and, if linguistic arguments are correct, probably with the Kiowas the longest familiarity with a bison-hunting life-style. Pressed back toward the mountains as Shoshones, they thus turned in a different direction and emerged from the passes through the Front Range as the same people but bearing a new name given them by the Utes: Komantcia. They still lacked guns but now began their intimate association with the one animal, aside from the bison, inextricably linked with Plains life. The Comanches began acquiring horses from the Utes within a decade or so after the Pueblo Revolt of 1680 The Comanches became, along with the Sioux, the most populous and widespread of all the peoples who now began to ride onto the vast sweep of grassland to participate in the hunter's life. They began to take possession of the Southern Plains by the early 1700s. By 1800 they were in full control of all the country east of the Southern Rocky Mountains and south of the Arkansas River clear to the Texas Hill Country. Their new culture, long regarded as an ethnographic anomaly on the Plains because of its western and archaic origins, may not be unique, as older scholars had supposed it to be -at least if we believe the new Comanche revisionists. Irrespective of their degree of tribal unity, however, when they began to move onto the Southern Plains with their new horse herds, their culture was adapting in interesting ways to the wealth of resources now available to them?O To the Comanches, the Southern Plains must have seemed an earthly paradise. The Pleistocene extinctions ten thousand years earlier had left dozens of grazing niches vacant on the American Great Plains. A dwarf species of bison with a higher reproductive capability than any of its ancestors evolved to flood most of those vacant niches with an enormous biomass of one grazer. In an ecological sense, bison were a weed species that had proliferated as a result of a major disturbance." That disturbance still reverberated, making it easy for Spanish horses, for example, to reoccupy their old niche and rapidly spread across the Plains. Those reverberations made the horse Indians thrive on an environmental situation that has had few parallels in world history.
The dimensions of the wild bison resource on the Southern Plains, and the Great Plains in general, have been much overstated in popular literature. For one thing, pollen analysis and archaeological data indicate that for the Southern Plains there were intervals, some spanning centuries, others decades, when bison must have been almost absent. Two major times of absence occurred between 5000 and 2500 B.C. and between A.D. 500 and 1300. The archaeological levels that lack bison bones correspond to pollen data indicating droughts. The severe southwestern drought that ended early in the fourteenth century was replaced by a five hundred-year cycle of wetter and cooler conditions, and a return of bison in large numbers to the Southern Plains from their drought refugia to the east and west. This long-term pattern in the archaeological record seems to have prevailed on a smaller scale within historic times. During the nineteenth century, for example, droughts of more than five years' duration struck the Great Plains four times at roughly twenty-year in- 
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The Journal of American History September 1991 tervals, in a long-term dendrochronological pattern that seems to show a drying cycle (shorter drought-free intervals) beginning in the 1 8 5 0~?~ More important, our popular perception of bison numbers -based on the estimates of awed nineteenth-century observers-probably sets them too high. There very likely were never 100 million or even 60 million bison on the Plains during the present climate regime because the carrying capacity of the grasslands was not so high. The best technique for determining bison carrying capacity on the Southern Plains is to extrapolate from United States census data for livestock, and the best census for the extrapolation is that of 1910, after the beef industry crashes of the 1880s had reduced animal numbers, but before the breakup of ranches and the Enlarged Homestead Act of 1909 resulted in considerable sections of the Southern Plains being broken out by farmers. Additionally, dendrochronological data seem to show that at the turn of the century rainfall on the Southern Plains was at median, between-droughts levels, rendering the census of 1910 particularly suitable as a base line for carrying capacity and animal populations?3
The 1910 agricultural census indicates that in the 201 counties on the Southern Plains (which covered 240,000 square miles), the nineteenth-century carrying capacity during periods of median rainfall was about 7,000,000 cattle-equivalent grazers-specifically for 1910, about 5,150,000 cattle and 1,890,000 horses and mules.'* The bison population was almost certainly larger, since migratory grazing patterns and coevolution with the native grasses made bison as a wild species about 18 percent more efficient on the Great Plains than domestic cattle. And varying climate conditions during the nineteenth century, as I will demonstrate, noticeably affected grassland carrying capacity. The ecological reality was a dynamic cycle in which carrying capacity could swing considerably from decade to decade? Although 8 million bison on the Southern Plains may not be so many as historians used to believe, to the Comanches the herds probably seemed limitless. Bison availability through horse culture caused a specialization that resulted in the loss of two-thirds of the Comanches' former plant lore and in a consequent loss of status for their women, an intriguing development that seems to have occurred to some extent among all the tribes that moved onto the Plains during the horse period." As full-time bison hunters the Comanches appear to have abandoned all the old Shoshonean mechanisms, such as infanticide and polyandry, that had kept their population in line with available resources. These were replaced with such cultural mechanisms as widespread adoption of captured children and polygyny, adaptations to the Plains that were designed to keep Comanche numbers high and growing.'s That these changes seem to have been conscious and deliberate argues, perhaps, both Comanche environmental insight and some centralized leadership and planning.
Comanche success at seizing the Southern Plains from the native groups that had held it for several hundred years was likewise the result of a conscious choice: their decision to shape their lives around bison and horses. Unlike the Comanches, many of the Apache bands had heeded the Spaniards' advice and had begun to build streamside gardening villages that became deathtraps once the Comanches located them. The Apaches' vulnerability, then, ironically stemmed from their willingness to diversify their economy. Given the overwhelming dominance of grasslands as opposed to cultivable river lands on the Plains, the specialized horse and bison culture of the Comanches exploited a greater volume of the thermodynamic energy streaming from sunlight into plants than the economies of any of their competitors-until they encountered Cheyennes and Arapahoes with a similar culture. The horse-mounted Plains Indians, in other words, made very efficient use of the available energy on the Great Plains, something they seem instinctively to have recognized and exulted in. From the frequency with which the Comanches applied some version of the name "wolf" to their leaders, I suspect that they may have recognized their role as human predators and their ecological kinship with the wolf packs that like them lived off the bison herds.20
The Comanches were not the only people on the Southern Plains during the horse period. The New Mexicans, both Pueblo and Hispanic, continued to hunt on the wide-open Llanos, as did the prairie Caddoans, although the numbers of the latter were dwindling rapidly by 1825. The New Mexican peoples and the Caddoans of the middle Red and Brazos rivers played major trade roles for hunters on the Southern Plains, and the Comanches in particular. Although the Comanches engaged in the archetypal Plains exchange of bison products for horticultural produce and European trade goods and traded horses and mules with Anglo-American traders from Missouri, Arkansas, and Louisiana, they were not a high-volume trading people until relatively late in their history. Early experiences with American traders and disease led them to distrust trade with Euro-Americans, and only once or twice did they allow short-lived posts to be established in their country. Instead, peace with the prairie Caddoans by the 1730s and with New Mexico in 1786 sent Comanche trade both east and west, but often through Indian middlemen.21
In the classic, paradigmatic period between 1800 and 1850, the most interesting Southern Plains development was the cultural interaction between the Comanches and surrounding Plains Indians to the north. The Kiowas were the one of those groups most closely identified with the Comanches.
The Kiowas are and have long been an enigma. Scholars are interested in their origins because Kiowa oral tradition is at odds with the scientific evidence. The Kiowas believe that they started their journey to Rainy Mountain on the Oklahoma Plains from the north. And indeed, in the eighteenth century we find them on the Northern Plains, near the Black Hills, as one of the groups being displaced southwestward by the Siouan drive toward the buffalo range. Linguistically, however, the Kiowas are southern Indians. Their language belongs to the Tanoan group of Pueblo languages in New Mexico, and some scholars believe that the Kiowas of later history are the same people as the Plains Jumanos of early New Mexico history, whose rancherias were associated during the 1600s and early 1700s with the headwaters of the Colorado and Concho rivers of Texas. How the Kiowas got so far north is not certainly known, but in historical times they were consummate traders, especially of horses, and since the Black Hills region was a major trade citadel they may have begun to frequent the region as traders and teachers of horse lore.22 Displaced by the wars for the buffalo ranges in the north, the Kiowas began to drift southward again-or perhaps, since the supply of horses was in the Southwest, simply began to stay longer on the Southern Plains. Between 1790 and 1806, they developed a rapprochement with the Comanches. Thereafter they were so closely associated with the northern Comanches that they were regarded by some as merely a Comanche band, although in many cultural details the two groups were dissimilar. Spanish and American traders and explorers of the 1820s found them camped along the two forks of the Canadian River and on the various headwater streams of the Red Ri~er.~3 The other groups that increasingly began to interact with the Comanches during the 1820s and thereafter had also originated on the Northern Plains. These were the Arapahoes and the Cheyennes, who by 1825 were beginning to establish themselves on the Colorado buffalo plains from the North Platte River all the way down to the Arkansas River.
The Algonkian-speaking Arapahoes and Cheyennes had once been farmers living in earth lodges on the upper Mississippi. By the early 1700s both groups were in present North Dakota, occupying villages along the Red and Sheyenne rivers, where they first began to acquire horses, possibly from the Kiowas. Fur wars instigated by the Europeans drove them farther southwest and more and mote into a Plains, bison-hunting culture, one that the women of these farming tribes probably resisted as long as possible.24 But by the second decade of the nineteenth century the Teton Sioux wedge had made nomads and hunters of the Arapahoes and Cheyennes. Their search for prime buffalo grounds and for ever-larger horse herds, critical since both tribes had emerged as middlemen traders between the villagers of the Missouri and the horse reservoir to the south, first led the Cheyennes and Arapahoes west of the Black Hills, into Crow lands, and then increasingly southward along the mountain front. By 1815 the Arapahoes were becoming fixed in the minds of American traders as their own analogue on the Southern Plains; the famous trading expedition of August Pierre Chouteau and Jules De Mun that decade was designed to exploit the horse and robe trade of the Arapahoes on the Arkansas. By the 1820s, when Stephen Long's expedition and the trading party including Jacob Fowler penetrated the Southern Plains, the Arapahoes and Cheyennes were camping with the Kiowas and Comanches on the Arkansas. The Hairy Rope band of the Cheyennes, renowned for their ability to catch wild horses, was then known to be mustanging along the Cimarron Riverez5
Three factors seem to have drawn the Arapahoes and Cheyennes so far south. Unquestionably, one factor was the vast horse herds of the Comanches and Kiowas, an unending supply of horses for the trade, which by 1825 the Colorado tribes were seizing in daring raids. Another was the milder winters south of the Arkansas, which made horse pastoralism much easier. The third factor was the abnormally bountiful game of the early nineteenth-century Southern Plains, evidently the direct result of an extraordinary series of years between 1815 and 1846 when, with the exception of a minor drought in the late 1820s, rainfall south of the Arkansas was considerably above average. So lucrative was the hunting and raiding that in 1833 Charles Bent located the first of his adobe trading posts along the Arkansas, expressly to control the winter robe and summer horse trade of the Arapahoes and Cheyennes. Bent's marketing contacts were in St. Louis. Horses that Bent's traders drove to St. Louis commonly started as stock in the New Mexican Spanish settlements (and sometimes those were California horses stolen by Indians who traded them to the New Mexicans) that were stolen by the Comanches, then stolen again by Cheyenne raiders, and finally traded at Bent's or Ceran St. Vrain's posts, whence they were driven to Westport, Missouri, and sold to outfit American emigrants going to the West Coast! Unless you saw it from the wrong end, as the New Mexicans (or the horses) seem to have, it was both a profitable and a culturally stimulating economy.Z6
Thus, around 1825, the Comanches and Kiowas found themselves at war with Cheyennes, Arapahoes, and other tribes on the north. Meanwhile, the Colorado tribes opened another front in a naked effort to seize the rich buffalo range of the upper Kansas and Republican rivers from the Pawnees. These wars produced an interesting type of ecological development that appeared repeatedly across most of the continent. At the boundaries where warring tribes met, they left buffer zones occupied by neither side and only lightly hunted. One such buffer zone on the Southern Plains was along the region's northern perimeter, between the Arkansas and North Canadian rivers. Another was in present-day western Kansas, between the Pawnees and the main range of the Colorado tribes, and a third seems to have stretched from the forks of the Platte to the mountains. The buffer zones were important because game within them was left relatively undisturbed; they allowed the buildup of herds that might later be exploited when tribal boundaries or agreements changed.27
The appearance of American traders such as Bent and St. Vrain marked the Southern Plains tribes' growing immersion in a market economy increasingly tied to worldwide trade networks dominated by Euro-Americans. Like all humans, Indians had always altered their environments. But as most modern historians of Plains Indians and the western fur trade have realized, during the nineteenth century not only had the western tribes become technologically capable of pressuring their resources, but year by year they were becoming less "ecosystem people," dependent on the products of their local regions for subsistence, and increasingly tied to biospheric trade networks. Despite some speculation that the Plains tribes were experiencing ecological problems, previous scholars have not ascertained what role market hunting played in this dilemma, what combination of other factors was involved, or what the tribes attempted to do about it.28
The crux of the problem in studying Southern Plains Indian ecology and bison is to determine whether the Plains tribes had established a society in ecological equilibrium, one whose population did not exceed the carrying capacity of its habitat and so maintained a healthy, functioning ecology that could be sustained over the long term.29 Answering that question involves an effort to come to grips with the factors affecting bison populations, the factors affecting Indian populations, and the cultural aspects of Plains Indians' utilization of bison. Each of the three aspects of the question presents puzzles difficult to resolve.
In modern, protected herds on the Plains, bison are a prolific species whose numbers increase by an average of 18 percent a year, assuming a normal sex ratio maintain an ecological equilibrium with the grasses, the Plains bison's natural mortality rate also had to approach 18 percent. Today the several protected bison herds in the western United States have a natural mortality rate, without predation, ranging between 3 and 9 percent. The Wichita Mountains herd, the only large herd left on the Southern Plains, falls midway with a 6 percent mortality rate. Despite a search for it, no inherent naturally regulating mechanism has yet been found in bison populations; thus active culling programs are needed at all the Plains bison refuges. The starvation-induced population crashes that affect ungulates such as deer were seemingly mitigated on the wild, unfenced Plains by the bison's tendency-barring any major impediments-to shift their range great distances to better pa~ture.3~ Determining precisely how the remaining annual mortality in the wild herds was affected is not easy, because the wolf1 bison relationship on the Plains has never been studied. Judging from dozens of historical documents attesting to wolf predation of bison calves, including accounts by the Indians, wolves apparently played a critical role in Plains bison population dynamics, and not just as culling agents of diseased and old animals.32
Human hunters were the other source of mortality. For nine thousand years native Americans had hunted bison without exterminating them, perhaps building into their gene pool an adjustment to human predation (dwarfed size, earlier sexual maturity, and shorter gestation times, all serving to keep populations up). The cultural utilization of bison by horse Indians has been studied by Bill Brown. Adapting a sophisticated formula worked out first for caribou hunters in the Yukon, Brown has estimated Indian subsistence (caloric requirements plus the number of robes and hides required for domestic use) at about 47 animals per lodge per year. At an average of 8 people per lodge, that works out to almost 6 bison per person over a year's time. Brown's article is not only highly useful in getting us closer to a historic Plains equation than ever before; it is also borne out by at least one historic account. In 1821 the trader Jacob Fowler camped for several weeks with 700 lodges of Southern Plains tribes on the Arkansas River. Fowler was no ecologist; in fact, he could hardly spell. But he was a careful observer, and he wrote that the big camp was using up 100 bison a day. In other words, 700 lodges were using bison at a rate of about 52 per lodge per year, or 6.5 animals per person. These are important figures. Not only do they give us some idea of the mortality percentage that can be assigned to human hunters; by extension they help us fix a quadruped predation percentage as we11. 35 Estimates of the number of Indians on the Southern Plains during historic times are not difficult to find, but they tend to vary widely, and for good reason, as will be seen when we look closely at the historical events of the first half of the nineteenth century. But another factor must have played a significant role. While quadruped predators concentrated on calves and injured or feeble animals, human hunters had different criteria. Historical documents attest to the horse Indians' preference for and success in killing two-to five-year-old bison cows, which were preferred for their meat and for their thinner, more easily processed hides and the luxurious robes made from their pelts. Studies done on other large American ungulates indicate that removal of breeding females at a level that exceeds 7 percent of the total herd will initiate population decline. With 8.2 million bison on the Southern Plains, the critical upper figure for cow selectivity would have been about 574,000 animals. Reduce the total bison number to 6 million and the yearly calf crop to 1.08 million, probably more realistic median figures for the first half of the nineteenth century, and the critical mortality for breeding cows would still have been 420,000 animals. As mentioned, a horse-mounted, bison-hunting population of 30,000 would have harvested bison at a yearly rate of less than 200,000. Hence I would argue that, theoretically, on the Southern Plains the huge biomass of bison left from the Pleistocene extinctions would have supported the subsistence needs of more than 60,000 Plains hunters.38 All of this raises some serious questions when we look at the historical evidence from the first half of the nineteenth century. By the end of that period, despite an effort at population growth by many Plains tribes, the population estimates for most of the Southern Plains tribes were down. And many of the bands seemed to be starving. Thomas Fitzpatrick, the Cheyennes' and Arapahoes' first agent, reported in 1853 that the tribes in his district spent half the year in a state of starvation. The Comanches were reported to be eating their horses in great numbers by 1850, and their raids into Mexico increased all through the 1840s, as if a resource depletion in their home range was driving them to compensate with stolen stock.39 In the painted robe calendars of the Kiowas, the notation for "few or no bison" appears for four years in a row between 1849 and 1852.40 Bison were becoming less reliable, and the evolution toward an economy based on raiding and true horse pastoralism was well under way. Clearly, by 1850 something had altered the situation on the Southern Plains.
The "something" was, in fact, a whole host of ecological alterations that historians with a wide range of data at their disposal are only now, more than a century later, beginning to understand. As early as 1850 the bison herds had been weakened in a number of ways. The effect of the horse on Indian culture has been much studied, but in working out a Southern Plains ecological model, it is important to note that horses also had a direct effect on bison numbers. By the second quarter of the nineteenth century the domesticated horse herds of the Southern Plains tribes must have ranged between .25 and .50 million animals (at an average of 10 to 15 horses per person).41 In addition, an estimated 2 million wild mustangs overspread the country between south Texas and the Arkansas River. That many animals of a species with an 80 percent dietary overlap with bovines and, perhaps more critically, with similar water requirements, must have had an adverse impact on bison carrying capacity, especially since Indian horse herds concentrated the tribes in the moist canyons and river valleys that bison also used for watering. 42 Judging from the 1910 agricultural census, 2 million or more horses would have reduced the median grassland carrying capacity for the southern bison herd to under 6 million animals.
Another factor that may have started to diminish overall bison numbers was the effect of exotic bovine diseases. Anthrax, introduced into the herds from Louisiana around 1800, tuberculosis, and brucellosis, the latter brought to the Plains by feral and stolen Texas cattle and by stock on the overland trails, probably had considerable impact on the bison herds. All the bison that were saved in the late nineteenth century had high rates of infection with these diseases. Brucellosis plays havoc with reproduction in domestic cattle, causing cows to abort; it may have done so in wild bison, and butchering them probably infected Indian women with the disease. 43 Earlier I mentioned modern natural mortality figures for bison of 3 percent to 9 percent of herd totals. On the wilderness Plains, fires, floods, drownings, droughts, and strange die-offs may have upped this percentage considerably. But if we hold to the higher figure, then mortality might have taken an average of 50 percent of the annual bison increase of 18 percent. Thirty thousand subsistence hunters would have killed off only 18 percent of the bison's yearly increase (if the herd was 6 million). The long-wondered-at wolf predation was perhaps the most important of all the factors regulating bison populations, with a predation percentage of around 32% of the annual bison increase. (Interestingly, this dovetails September 1991 closely with the Pawnee estimate that wolves got 3 to 4 of every 10 calves born.) Wolves and other canids are able to adjust their litter sizes to factors like mortality and resource abundance. Thus, mountain men and traders who poisoned wolves for their pelts may not have significantly reduced wolf populations. They may have inadvertently killed thousands of bison, however, for poisoned wolves drooled and vomited strychnine over the grass in their convulsions. Many Indians lost horses that ate such poisoned grass.44
The climate cycle, strongly correlated with bison populations in the archaeological data for earlier periods, must have interacted with these other factors to produce a decline in bison numbers between 1840 and 1850. Except for a dry period in the mid-to late 1820s, the first four decades of the nineteenth century had been a time of above-normal rainfall on the Southern Plains. With the carrying capacity for bison and horses high, the country south of the Arkansas sucked tribes to it as into a vortex. But beginning in 1846, rainfall plunged as much as 30 percent below the median for nine of the next ten years. On the Central Plains, six years of that decade were dry.45 The growth of human populations and settlements in Texas, New Mexico, and the Indian Territory blocked the bison herds from migrating to their traditional drought refugia on the periphery of their range. Thus, a normal climate swing combined with unprecedented external pressures to produce an effect unusual in bison history-a core population, significantly reduced by competition with horses and by drought, that was quite susceptible to human hunting pressure.
Finally, alterations in the historical circumstances of the Southern Plains tribes from 1825 to 1850 had serious repercussions for Plains ecology. Some of those circumstances were indirect and beyond the tribes' ability to influence. Traders along the Santa Fe Trail shot into, chased, and disturbed the southern herds. New Mexican CiboL'eros(bison hunters) continued to take fifteen to twenty-five thousand bison a year from the Llano Estacado. And the United States government's removal of almost fifty thousand eastern Indians into Oklahoma increased the pressure on the bison herds to a level impossible to estimate. The Southern Plains tribes evidently considered it a threat and refused to abide by the Treaty of Fort Holmes (1835) when they discovered it gave the eastern tribes hunting rights on the ~rairies.4~
Insofar as the Southern Plains tribes had an environmental policy, then, it was to protect the bison herds from being hunted by outsiders. The Comanches could not afford to emulate their Shoshonean ancestors and limit their own population. Beset by enemies and disease, they had to try to keep their numbers high, even as their resource base diminished. For the historic Plains tribes, warfare and stock raids addressed ecological needs created by diminishing resources as well as the cultural impulse to enhance men's status, and they must have seemed far more logical solutions than consciously reducing their own populations as the bison herds became less reliable.
For those very reasons, after more than a decade of warfare among the buffalo tribes, in 1840 the Comanches and Kiowas adopted a strategy of seeking peace and an alliance with the Cheyennes, Arapahoes, and Kiowa-Apaches. From the Comanches' point of view, it brought them allies against Texans and eastern Indians who were trespassing on the Plains. The Cheyennes and Arapahoes got what they most wanted: the chance to hunt the grass-and bison-rich Southern Plains, horses and mules for trading, and access to the Spanish settlements via Comanche lands. But the peace meant something else in ecological terms. Now all the tribes could freely exploit the Arkansas Valley bison herds. This new exploitation of a large, prime bison habitat that had been a boundary zone skirted by Indian hunters may have been critical. In the Kiowa Calendar the notation for "many bison" appears in 1841, the year following the peace. The notation appears only once more during the next thirty-five years.47
One other advantage the Comanches and Kiowas derived from the peace of 1840 was freedom to trade at Bent's Fort. Although the data to prove it are fragmentary, this conversion of the largest body of Indians on the Southern Plains from subsistence/ecosystem hunters to a people intertwined in the European market system probably added critical stress to a bison herd already being eaten away. How serious the market incentive could be is indicated by John Whitfield, agent at William Bent's second Arkansas River fort in 1855, who wrote that 3,150 Cheyennes were killing 40,000 bison a year.48 That is about twice the number the Cheyennes would have harvested through subsistence hunting alone. (It also means that on the average every Cheyenne warrior was killing 44 bison a year and every Cheyenne woman was processing robes at the rate of almost one a week.) With the core bison population seriously affected by the drought of the late 1840s, the additional, growing robe trade of the Comanches probably brought the Southern Plains tribes to a critical level in their utilization of bison. Drought, Indian market hunting, and cow selectivity must stand as the critical elements-albeit augmented by minor factors such as white disturbance, new bovine diseases, and increasing grazing competition from horses -that brought on the bison crisis of the midcentury Southern Plains. That 
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The Journal of American History September 1991 explanation may also illuminate the experience of the Canadian Plains, where bison disappeared without the advent of white hide hunting.49 Perhaps that would have happened on the American Plains if the tribes had held or continued to augment their populations. But the Comanches and other tribes fought a losing battle against their own attrition. While new institutions such as male polygamy and adoption of captured children worked to build up the Comanches' numbers, the disease epidemics of the nineteenth century repeatedly decimated them. In the 1820s, the Comanches were rebuilding their population after the smallpox epidemic of 1816 had carried away a fourth of them. But smallpox ran like a brush fire through the Plains villages again in 1837-1838, wiping whole peoples off the continent. And the forty-niners brought cholera, which so devastated the Arkansas Valley Indians that William Bent burned his fort and temporarily left the trade that year. John C. Ewers, in fact, has estimated that the nineteenth-century Comanches lost 75 percent of their population to disease.50
Did the Southern Plains Indians successfully work out a dynamic, ecological equilibrium with the bison herds? I would argue that the answer remains ultimately elusive because the relationship was never allowed to play itself out. The trends, however, suggest that a satisfactory solution was improbable. One factor that worked against the horse tribes was their short tenure. It may be that two centuries provided too brief a time for them to create a workable system around horses, the swelling demand for bison robes generated by the Euro-American market, and the expansion of their own populations to hold their territories. Some of those forces, such as the tribes' need to expand their numbers and the advantages of participating in the robe trade, worked against their need to conserve the bison herds. Too, many of the forces that shaped their world were beyond the power of the Plains tribes to influence. And it is very clear that the ecology of the Southern Plains had become so complicated by the mid-nineteenth century that neither the Indians nor the Euro-Americans of those years could have grasped how it all worked.
Finally and ironically, it seems that the Indian religions, so effective at calling forth awe and reverence for the natural world, may have inhibited the Plains Indians' understanding of bison ecology and their role in it. True, native leaders such as Yellow Wolf, the Cheyenne whom James W. Abert interviewed and sketched at 49 Records on the robe trade are fragmentary and frequently at odds with one another; see T. Lindsay Baker, "The Buffalo Robe Trade in the 19th-Century West," paper presented at the Center of the American Indian, Oklahoma City, April 1989 (in T. Lindsay Baker's possession). John Jacob Astor's American Fur Company was taking in 25,000-30,000 robes a year from the Missouri River from 1828 to 1830, and St. Louis was receiving 85,000 to 100,000 cow robes a year by the end of the 1840s. Baker cannot yet estimate how many of those came from the Southern Plains, but the trend toward a larger harvest seems apparent. On the Canadian experience, see Ray, Fur Trade and the Indian, 228. Bent's Fort in 1845-1846, surmised the implications of market hunting. As he watched the bison disappearing from the Arkansas Valley, Yellow Wolf asked the whites to teach the Cheyenne hunters how to farm, never realizing that he was reprising a Plains IndianIEuro-American conversation that had taken place sixty years earlier in that same c0untry.5~ But Yellow Wolf was marching to his own drummer, for it remained a widespread tenet of faith among most Plains Indians through the 1880s that bison were supernatural in origin. A firsthand observer and close student of the nineteenth-century Plains reported, Every Plains Indian filmly believed that the buffalo were produced in countless numbers in a country under the ground, that every spring the surplus swarmed like bees from a hive, out of great cave-like openings to this country, which were situated somewhere in the great 'Llano Estacado' or Staked Plain of Texas.
This religious conception of the infinity of nature's abundance was poetic. On one level it was also empirical: Bison overwintered in large numbers in the protected canyons scored into the eastern escarpment of the Llano Estacado, and Indians had no doubt many times witnessed the herds emerging to overspread the high Plains in springtime. But such a conception did not aid the tribes in their efforts to work out an ecological balance amid the complexities of the nineteenth-century Plains.52
In a real sense, then, the more familiar events of the 1870s only delivered the c o u j de grace to the free Indian life on the Great Plains. The slaughterhouse effects of European diseases and wars with the encroaching whites caused Indian numbers to dwindle after 1850 (no more than fourteen hundred Comanches were enrolled to receive federal benefits at Fort Sill, in present-day Oklahoma, in the 1880s). This combined with bison resiliency to preserve a good core of animals until the arrival of the white hide hunters, who nonetheless can be documented as taking only about 3.5 million animals from the Southern Plains.53
But the great days of the Plains Indians, the primal poetry of humans and horses, bison and grass, sunlight and blue skies, and the sensuous satisfactions of a hunting life on the sweeping grasslands defined a meteoric time indeed. And the meteor was already fading in the sky a quarter century before the Big Fifties began to boom. 
